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D
econtamination methods for
periimplantitis are aimed to re-
move bacterial biofilm in the
periimplant site, including the pocket
and implant surface, and to allow re-
osseointegration or at least to minimize
bacterial adhesion. Various methods
have been advocated for the decontam-
ination of implant surfaces following
surgical exposure. Mechanical, chem-
ical, or photodynamic measures along
with laser therapy have attempted to
eliminate infection, resolve inflamma-
tion, and render the surface conducive
to bone regeneration and possible re-
osseointegration. The objective of this
review is to address the following: (1)
efficacy of different types of decon-
tamination methods in human trials,
(2) effectiveness of photodynamic
and laser therapy for decontaminating
infected implant surfaces.
METHODS
Search Strategy and Data Collection
An electronic PubMed literature
search was conducted for studies pub-
lished from 1998 until 2018. The
following termswere used in the literature
search: treatment and re-osseointegration/
peri-implantitis/periimplantitisdecontam-
ination and titanium implants and
peri-implantitis/periimplantitis; decon-
tamination and titanium implants/biofilm
removal; biofilm/plaque bacterial adhe-
sion and peri-implantitis/periimplantitis;
decontamination/cleaning and titanium
disks and plaque/biofilm; biofilm/plaque
removal and re-osseointegration/peri-
implantitis/periimplantitis; chemical/
mechanical cleaning and peri-implantitis/
periimplantitis; and photodynamic
therapy/laser and peri-implantitis/
periimplantitis. Literature on clinical
studies were included in the review.
Of the 189 studies retrieved from the
literature search, 33 articles were
selected for the review (Fig. 1).
Review of Outcomes and Discussion
Most clinical studies on the surgi-
cal treatment of periimplantitis have
used various methods aiming at decon-
taminating/detoxifying the implant sur-
face.1–3 In addition to the infectious
nature of peri-implant disease, the
obstacle is the inherent difficulty in
the mechanical cleansing of the implant
surface. The presence of threads fre-
quently coupled with a rough surface
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Introduction: The purpose of
this review was to evaluate the avail-
able published clinical studies to
understand the current data on the
decontamination efficacy of various
agents used in the treatment of peri-
implantitis and reosseointegration.
Materials and Methods: An
electronic PubMed literature search
was conducted for studies published
from 1998 until 2018. Literature on
clinical studies was included in the
review. Of the 189 studies retrieved
from the literature search, 33 ar-
ticles were selected for the review.
Discussion: The available stud-
ies reviewed had great heterogeneity
to conclude a single treatment of
choice for implant surface decon-
tamination for the surgical treatment
of periimplantitis.
Conclusions: Existent data do
not favor any decontamination ap-
proaches and fail to show the
influence of a particular decontam-
ination protocol on surgical ther-
apy. Further clinical investigations
are needed to determine the supe-
riority of a decontamination method
if existing. (Implant Dent 2019;28:
173–176)
Key Words: periimplant infection,
surgical treatment outcomes, reos-
seointegration
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does not allow a suppression of the
microflora to a level compatible to
health by mechanical means alone.4,5
According to Karring et al,6 sub-
mucosal debridement alone utilizing
an ultrasonic device or carbon fiber
curette was not sufficient for the
decontamination of the surfaces of
implants with periimplant pockets of
$5 mm and exposed implant threads.
Thus, surgical treatment involving
different mechanical, chemical, and
laser-based decontamination proto-
cols was suggested in combination
to resective and/or augmentative
approaches.
Recently, several randomized clin-
ical trial (RCT)s have been conducted
with the aim to unveil a hypothetic
influence of the decontamination strat-
egy on the outcomes from surgical
treatment of periimplantitis. De Waal
et al7,8 employed an open-flap debride-
ment using gauze soaked in sterile
saline + bone recontouring + apical flap
repositioning and compared 1 test
(0.12% chlorhexidine [CHX] + 0.05%
cetylpyridinium chloride) and 2 control
(placebo solution or 2.0% CHX) meas-
ures for surface decontamination. At 12
months, although a substantial decrease
in anaerobic bacterial load was
observed on the implant surfaces trea-
ted with CHX, the test and both control
procedures were associated with
marked but comparable reductions in
clinical parameters (mean bleeding on
probing and pocket depth scores) in
addition to similar radiographic bone
loss. In the same vein, another 2 arm
RCT applying the same protocol but
substituting CHX by 35% phosphoric
acid demonstrated the antimicrobial
effectiveness of implant surface
decontamination but failed to show
any clinical difference in comparison
to saline control.9
The assumption of a beneficial
effect from surface decontamination
has been also tested for open-flap
surgical treatment through a number
of retrospective, nonrandomized, pro-
spective and RCTs. In particular, an
RCT driven by Carcuac et al10,11 failed
tofind any influence of chemical decon-
tamination employing 0.2%CHX on 1-
and 3-year-term success regardless of
the implant surface. Although signifi-
cantly decreased compared with base-
line, bacterial load and composition of
submucosal sample did not appear to be
affected byCHXapplication on implant
surface at 3, 6, and 12 months postsur-
gery. These findings are in line with
a 5-year prospective study12,13 investi-
gating open-flap debridement with
saline soaking as a method of chemical
decontamination and highlight the
favorable success rate that could be ex-
pected from this treatment strategy.
When decontamination using plastic
curettes in combination with implant
surface treatment by 0.2% CHX was
retrospectively compared with air-
abrasive powder application on fixture
during open-flap debridement of peri-
implantitis, no differences could be
clinically observed between these pro-
cedures at 12-month time point.14
With regard to the surgical regen-
erative approach of periimplantitis, sev-
eral decontamination techniques have
been described. Isehed et al15 reported
that the application on fixture surface of
enamel matrix derivates (EMD) com-
bined with sodium chlorohydrate (9
mg/mL) favorably switched subgingi-
val microbiota to Gram+ aerobic popu-
lations and was linked with an increase
in bone level as compared with non-
EMD controls. Another RCT con-
ducted by Jepsen et al16 could not,
however, provide clinical evidence on
the beneficial influence of titanium
granules used for periimplant defect
reconstruction following mechanical
cleansing of fixture surface with tita-
nium brushes and application of hydro-
gen peroxide. Only a gain in marginal
bone level was observed. Other regen-
erative protocols include antibiotic-mixed
allografts (tobramycin 50%, vancomycin
Fig. 1. Literature search strategy and number of included studies for review data collection.
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50%) subsequent to implantoplasty17 or
guided bone regeneration following
EDTA (24%) and CHX (1%) chemical
treatment of implant surfaces18 reported
by 2 case-series studies. Both showed,
after 1 year, an improvement in periim-
plant pocket depths and resolution of
inflammation with significant radio-
graphic bone fill.
Overall, various modalities to sur-
gically treat infected implants have
been described and tested alone or in
combination in human studies. The
primary treatment goal must be to
clean and disinfect the implant surface
to render it biocompatible, thus per-
mitting healing of the inflammatory
lesion and reosseointegration.4 Histo-
logical evidence of direct bone contact
to previously contaminated implant
has been previously demonstrated in
animal settings following proper
cleansing.19 By contrast, human reos-
seointegration following periimplanti-
tis surgical treatment has been only
recently evidenced on implant surfaces
mechanically treated with plastic cur-
ettes and chemically decontaminated
with sodium chloride (0.25%) and hy-
droxen peroxide in conjunction with
defect reconstruction using bone sub-
stitutes.20 This demonstrates that reos-
seointegration is achievable with the
condition of a proper decontamination
approach for the surgical treatment of
periimplantitis.
New innovative technologies like
the use of lasers and new therapeutic
approaches, such as photodynamic
therapy, have shown the potential ben-
efits the treatment of periimplantitis.21–
29 Because laser dentistry has been
developed extensively in the past few
years, there is a need for a comprehen-
sive review to evaluate the efficacy of
laser therapy and provide evidence in
the treatment of periimplantitis.
CONCLUSIONS
Although the consensus report
from the 8th European Workshop on
Periodontology stated that “a proven
method of decontaminating the implant
surface”30 is a critical component of
surgical treatment, existent clinical,
radiographic, and microbiological data
do not favor any decontamination
approaches and fails to show the influ-
ence of a particular decontamination
protocol on surgical therapy. Further
clinical investigations are needed to
determine the superiority of a decon-
tamination method if existing.
DISCLOSURE
The authors claim to have no
financial interest, either directly or
indirectly, in the products or informa-
tion listed in the article.
ROLES/CONTRIBUTIONS
BY AUTHORS
K. T. Koo: writing–original draft.
F. Khoury: review, editing. K. P. Lean-
der: review and editing. F. Schwarz:
methodology, literature review, and
screening. A. Ramanauskaite: investi-
gation and journal screening. A. Scu-
lean: review and editing. G. Romanos:
corresponding author, review, editing,
and project administration.
REFERENCES
1. Schwarz F, Schmucker A, Becker J.
Efficacy of alternative or adjunctive measures
to conventional treatment of peri-implant
mucositis and peri-implantitis: A systematic
review and meta-analysis. Int J Implant Dent.
2015;1:22–55.
2. Khoury F, Buchmann R. Surgical
therapy of peri-implant disease: A 3-year
follow-up study of cases treated with 3
different techniques of bone regeneration.
J Periodontol. 2001;72:1498–1508.
3. Schwarz F, Sahm N, Iglhaut G, et al.
Impact of the method of surface
debridement and decontamination on the
clinical outcome following combined
surgical therapy of peri implantitis: A
randomized controlled clinical study.
J Clin Periodontol. 2011;38:276–284.
4. Meyle J. Mechanical, chemical and
laser treatments of the implant surface in
the presence of marginal bone loss around
implants. Eur J Oral Implantol. 2012;
5(suppl):S71–S81.
5. Charalampakis G, Rabe P,
Leonhardt Å, et al. A follow-up study of
peri-implantitis cases after treatment.
J Clin Periodontol. 2011;38:864–871.
6. Karring ES, Stavropoulos A,
Ellegaard B, et al. Treatment of peri-
implantitis by the Vector system. Clin Oral
Implants Res. 2005;16:288–293.
7. De Waal Y, Raghoebar GM,
Huddleston Slater JJ, et al. Implant
decontamination during surgical peri-
implantitis treatment: A randomized,
double-blind, placebo-controlled trial.
J Clin Periodontol. 2013;40:186–195.
8. De Waal Y, Raghoebar GM, Meijer
HJA, et al. Implant decontamination with
2% chlorhexidine during surgical peri-
implantitis treatment: A randomized, dou-
ble blind, controlled trial. Clin Oral Implants
Res. 2015;26:1015–1023.
9. Hentenaar DF, De Waal YC, Strooker
H, et al. Implant decontamination with
phosphoric acid during surgical peri-
implantitis treatment: A RCT. Int J Implant
Dent. 2017;3:33–41.
10. Carcuac O, Derks J, Charalampakis
G, et al. Adjunctive systemic and local
antimicrobial therapy in the surgical
treatment of peri-implantitis: A randomized
controlled clinical trial. J Dent Res. 2016;
95:50–57.
11. Carcuac O, Derks J, Abrahamsson
I, et al. Surgical treatment of peri-implantitis:
3-year results from a randomized controlled
clinical trial. J Clin Periodontol. 2017;44:
1294–1303.
12. Heitz-Mayfield LJ, Salvi GE,
Mombelli A, et al. Anti-infective surgical
therapy of peri-implantitis. A 12-month
prospective clinical study. Clin Oral Im-
plants Res. 2012;23:205–210.
13. Heitz-Mayfield LJ, Salvi GE,
Mombelli A, et al. Supportive peri-implant
therapy following anti-infective surgical
peri-implantitis treatment: 5-year survival
and success. Clin Oral Implants Res.
2018;29:1–6.
14. Toma S, Lasserre JF, Taïe J, et al.
Evaluation of an air-abrasive device with
amino acid glycine-powder during surgical
treatment of peri-implantitis. Quintessence
Int (Berl). 2014;45:209–219.
15. Isehed C, Holmlund A, Renvert S,
et al. Effectiveness of enamel matrix
derivative on the clinical and microbiological
outcomes following surgical regenerative
treatment of peri-implantitis. A randomized
controlled trial. J Clin Periodontol. 2016;43:
863–873.
16. Jepsen K, Jepsen S, Laine ML,
et al. Reconstruction of peri-implant osse-
ous defects: A multicenter randomized
trial. J Dent Res. 2016;95:58–66.
17. Nart J, de Tapia B, Pujol À, et al.
Vancomycin and tobramycin
impregnated mineralized allograft for the
surgical regenerative treatment of peri-
implantitis: A 1-year follow-up case series.
Clin Oral Investig. 2018;22:2199–2207.
18. Roccuzzo M, Gaudioso L, Lungo
M, et al. Surgical therapy of single peri-
implantitis intrabony defects, by means of
deproteinized bovine bone mineral with
10% collagen. J Clin Periodontol. 2016;
43:311–318.
19. Kolonidis SG, Renvert S,
Hämmerle C, et al. Osseointegration on
KOO ET AL IMPLANT DENTISTRY / VOLUME 28, NUMBER 2 2019 175
Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
implant surfaces previously contaminated
with plaque. Clin Oral Implants Res.
2003;14:373–380.
20. Fletcher P, Deluiz D, Tinoco EM,
et al. Human histologic evidence of re-
osseointegration around an implant
affected with peri-implantitis following
decontamination with sterile saline and
antiseptics: A case history report. Int J
Periodontics Restorative Dent. 2017;37:
499–508.
21. Romanos G, Ko HH, Froum S,
et al. The use of CO2 laser in the
treatment of peri-implantitis. Photomed
Laser Surg. 2009;27:381–386.
22. Qadri T, Javed F, Poddani P, et al.
Long-term effects of a single application of
a water-cooled pulsed Nd:YAG laser in
supplement to scaling and root planing in
patients with periodontal inflammation. La-
sers Med Sci. 2011;26:763–766.
23. Qadri T, Poddani P, Javed F, et al.
A short-term evaluation of Nd:YAG laser
as an adjunct to scaling and root planing
in the treatment of periodontal inflamma-
tion. J Periodontol. 2010;81:1161–1166.
24. Romanos GE, Weitz D. Therapy of
peri-implant diseases. Where is the evi-
dence? J Evid Based Dent Pract. 2012;
12:204–208.
25. Javed F, Romanos GE. Does
photodynamic therapy enhance standard
antibacterial therapy in dentistry?
Photomed Laser Surg. 2013;31:512–518.
26. Javed F, Hussain HA, Romanos
GE. Re-stability of dental implants
following treatment of peri-implantitis.
Interv Med Appl Sci. 2013;5:116–121.
27. Leja C, Geminiani A, Caton J,
et al. Thermodynamic effects of laser
irradiation of implants placed in bone:
An in vitro study. Lasers Med Sci.
2013;28:1435–1440.
28. Romanos GE, Gupta B, Yunker M,
et al. Lasers use in dental implantology.
Implant Dent. 2013;22:282–288.
29. Vohra F, Al-Rifaiy MQ, Lillywhite G,
et al. Efficacy of mechanical debridement
with adjunct antimicrobial photodynamic
therapy for the management of peri-
implant diseases: A systematic review.
Photochem Photobiol Sci. 2014;13:
1160–1168.
30. Sanz M, Chapple IL. Clinical
research on peri-implant diseases: Con-
sensus report of working group 4. J Clin
Periodontol. 2012;39:202–206.
176 IMPLANT SURFACE DECONTAMINATION KOO ET AL
Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
